We use the new approach of braiding sequences and the Stanford construction to prove that there is no way to extract information on fiberedness from Vassiliev invariants and that the chirality sensitivity of Vassiliev invariants depends mainly only on the parity of their degree.
Introduction
A meanwhile classical result in the theory of Vassiliev invariants (VI) [BN, BN2, BL, Vo, Va] , called Fundamental theorem [BS] and first proven by Kontsevich [Ko] , asserts that the linear space of Vassiliev invariants of degree n modulo Vassiliev invariants of degree n ? 1 is isomorphic to the linear space generated by chord diagrams (CDs) [BN] modulo certain relations called 4T and FI, which is in turn isomorphic to linear spaces of other combinatorial objects called CCs and CCDs, again modulo certain relations.
This combinatorial structure considerably simplified our understanding of Vassiliev invariants and was the main tool in the proof of a series of results [BG, Vo] . Despite being therefore much celebrated, this approach has some serious defects. Although many ways exist to prove the Fundamental theorem [BS] , they are all rather complicated and at some point unnatural, and their connections are not yet completely understood. So the integration of the (series of) weight system(s) to a Vassiliev invariant is far away from being a routine work.
But even for itself, although simpler and much friendlier to work with, the combinatorial structure of chord diagrams is far away from being easily understandable [BN3].
Braiding sequences
In an attempt to create an alternative to the (defects of the) classical approach, in [St] I introduced the notion of a braiding sequence. It offered a simple direct understanding of the behavior of Vassiliev invariants on special knot classes, something, which was never worked out using the classical approach.
Fibered knots
In this paper we use the new approach of braiding sequences to prove that there is no way to extract information on fiberedness from Vassiliev invariants and that the chirality sensitivity of Vassiliev invariants depends mainly only on the parity of their degree, extending later this result of Vassiliev.
Definition 2.1 For some odd k 2 Z, a k-braiding of a crossing p in a diagram D is a replacement of (a neighborhood of) p by the braid σ k 1 (see figure 1) . A braiding sequence (associated to a numbered set P of crossings in a diagram D; all crossings by default) is a family of diagrams, parametrized by jPj odd numbers x 1 ; : : : ; x jPj , each one indicating that at crossing number i an x i -braiding is done.
Any VI v of degree at most k behaves on a braiding sequence as a polynomial of degree at most k in x 1 ; : : : ; x jPj (see [St] and [Tr] ), and this polynomial is called braiding polynomial of v on this braiding sequence.
?! or 
The starting point of the present consideration was for me a fact pointed out by Birman [Bi] : Knots are called fibered, if their complement is a Seifert surface bundle over S 1 (which, following Birman [Bi, p. 259] , is equivalent to the property, that the fundamental group of the infinite cyclic cover of S 3 nK is finitely generated). In that case the Alexander/Conway polynomial [Al, Co] , which can be transformed into a series of VI [BN, BL] , gives the genus of the surface, which is minimal.
So evidently VI must contain some topological information about the knot. The problem is that this information cannot be retrieved in some direct way. Although the Alexander/Conway polynomial does detect in many cases non-fiberedness [Ro, p. 259] , here is the disappointing result, that never any finite number of its VI will do: Theorem 3.1 Any finite number of VI admits all its values on fibered knots.
Proof. Use the Stanford construction [S] to find out that any finite number of VI admits all its values on closed alternating braids, which are fibered [Cr] .
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Therefore, there can never exist an obstruction to fiberedness by means of finitely many VI only.
Here is another consequence: Theorem 3.2 Any VI, admitting only finitely many values on fibered knots, is constant.
Proof. Combine theorem 3.1 and [St, corollary 3.1] . Alternatively, consider for all knots the braiding sequence associated to any braid diagram. Then, by the fact (which is not hard to prove by induction over the number of the variables), that a (braiding) polynomial with only finitely many values on positive arguments (corresponding to closed positive braids, called braid positive knots/links in the sequel, which are fibered [Cr] ) is constant, the VI must be constant on each such braiding sequence. That all these constants are the same, follows from the fact, that the unknot appears in each such braiding sequence.
2 Theorem 3.3 Any VI, admitting only non-negative values on fibered knots, has even degree.
Proof. First we prove a somewhat technical lemma, which will also be useful later.
Lemma 3.1 Let P be a polynomial in n variables x 1 ; : : : ; x n of degree k. Then 9a 1 ; : : : ; a n > 0, s. t. P 1 (x) := P(a 1 x; : : : ; a n x) has degree k in x.
Proof. W. l. o. g. rescale P so that all top degree monomials have coefficients of j:j > 1. Set a i to be rapidly growing, e. g.
; i = 1; : : : ; n;
where P] X is the coefficient of the monomial X in P. Then the contribution to P 1 ] x k coming from the lexicographically lowest monomial of degree k in P (where monomials are ordered lexicographically with respect to the vectors (a 1 ; : : : ; a n )) dominates all contributions from the other monomials, which can be seen from the inequality
Proof of theorem. Let k be the degree of the VI v. Then there is a braiding sequence, where the braiding polynomial P of v has deg = k.
To see this, take a k-singular knot, on which v does not vanish, transform it into a closed singular braid (that this is possible was first proved by Birman [Bi] and later noted in [St2] , that it follows more elegantly from Vogel's algorithm [Vo2]), and take the braiding sequence associated to a(ny) resolution of this knot (in the sense of [St, definition 2.5 
]).
As fixing the variables in the braiding polynomial P, corresponding to crossings, which do not arise (by resolution) from the singularities, gives a polynomial of deg = k, and deg P k, we must have deg P = k.
Then choose a 1 ; : : : ; a n from lemma 3.1, and note that, as braid positive/ negative knots are fibered, P 1 must have only non-negative values. But then its degree k must be even.
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In the same way one proves Theorem 3.4 Any VI, which is positive/ negative on braid positive/ negative knots, has odd degree.

VI and chirality
The above idea to use (braid positive) knots together with their (braid negative) mirror images can be use a little more generally.
Definition 4.1
The change of orientation of ambient space (i. e., mirroring the knot in S 3 ) is an involution on the space of knots, whose dualization on the space of Vassiliev invariants decomposes it into a +1 (called symmetric invariants) and a ?1 (called asymmetric invariants) Eigenspace.
Using the above idea we can prove and later extend a result originally due to Vassiliev [Va] : Theorem 4.1 (A)symmetric VI have even (odd) degree.
Proof. Let k be the degree of a VI v. Take a braiding sequence with braiding polynomial of v of degree k, associated to the positive resolution of a k-singular knot, on which v does not vanish, and choose a 1 ; : : : a n and consider P 1 of lemma 3.1.
Then you have P 1 (x) := P(a 1 x; : : : ; a n x) = P(?1 ?a 1 x; : : : ; ?1?a n x) 8x 0 But then degP 1 = k must be even (odd).
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Corollary 4.1 Any VI of even (odd) degree can be modified by lower degree VI to a (a)symmetric VI.
Proof. Take the decomposition of a VI v into its symmetric and asymmetric parts
and apply the above theorem.
Therefore, for distinguishing knots from their mirror images, even degree VI turn out completely useless. On the other hand we know, e. g., that only even degree VI can be knot group invariants.
This observation is confirmed by the result of Bar-Natan and Garoufalidis [BG] , that odd degree weight systems of the Conway polynomial are zero.
Corollary 4.2
The minimal degree of a VI, distinguishing any chiral knot from its mirror image, is (if it exists) odd.
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Example 4.1 The knot on figure 2 of Kanenobu-Sakuma [KS] is a chiral mutant of an amphicheral knot, see [Ka] . As for an asymmetric invariant to detect chirality of this knot (i. e, to be non-zero on it) means to distinguish it from its mutant (on which it is 0) and by [CDL] any VI of deg 8 is not mutation-sensitive, we conclude, that we need at least degree 9 for this knot to detect chirality. In the same way, odd (even) degree VI are useless in detecting orientation of (non-invertible) +(?)amphicheral knots.
Recall that a knot is called +(?)amphicheral if it is isotopic to its mirror image (with reversed orientation). The most simple non-invertible +=?amphicheral knots are the alternating 12 crossing knot 12 427 in the enumeration of Thistlethwaite [HT] with Dowker notation [DT] 4; 10; 18; 12; 16; 2; 22; 8; 24; 6; 14; 20 [We] , see fig. 3 , and the well-known 8 17 (see [St, fig. 1]) .
As another example, in [St] I considered the closed 3 braid σ 2 1 σ ?4 2 σ 1 σ ?2
2 (see fig. 3 ). By work of Birman and Menasco [BM] it is +amphicheral and non-invertible. I proved that its orientation cannot be detected in degree 11. If degree 12 fails either (as indeed recently established by J. Kneissler [Kn] ), we would know that we will need at least degree 14.
Example 4.2 Contrarily to this, now we know, that the minimal degree of a VI, detecting 8 17 's orientation, if it exists, will be odd.
As another small application I will show an easy proof of a (very) special case of a result of [Ng] : 
Remark 4.1 Divisibility by 2 is necessary, as the Arf invariant is a non-trivial orientation nonsensitive primitive degree 2 concordance VI over Z 2 (see [Ng] ).
Here we give some generalization of theorem 4.1 to motivate our approach.
Note, that we by far do not need the polynomial P 1 to be (a)symmetric to have even (odd) degree. It suffices to demand it(s values) to have equal (different) sign on positive/ negative arguments. i. e. the values of v have equal (opposite) signs on any pair of mutually obverse knots.
By the above argument we immediately obtain
